Regulation of Retinal Development via the Epigenetic Modification of Histone H3.
We are interested in the roles of epigenetic mechanisms in retinal development. By ChIP-qPCR using whole retinal extracts at various developmental stages, we found that the levels of methylation of histones H3K27 and H3K4 and acetylation of histone H3 at specific loci in various genes, which play critical roles in retinal proliferation and differentiation, changed dramatically during retinal development. We next focused on the roles of H3K27 trimethylation in retinal development. Ezh1 and Ezh2 are methyltransferases that act on H3K27, while Jmjd3 and Utx are demethylases. We found that Ezh2 and Jmjd3 were mainly expressed during retinal development, and a loss-of-function of these genes revealed a role for H3K27me3 in the maturation of subsets of bipolar cells. Furthermore, Ezh2 and Jmjd3 regulate H3K27 trimethylation at specific loci within Bhlhb4 and Vsx1, which play critical roles in the differentiation of subsets of bipolar cells. Utx is expressed weakly in retina, and the down-regulation of Utx by sh-RNA in retinal explants suggested that Utx also participates in the maturation of bipolar cells. Ezh1 is expressed weakly in postnatal retina, and the phenotype of Ezh2-knockout retina suggested that Ezh1 plays a role in the methylation of H3K27 in the late phase of retinal differentiation. Taken together, we found that these four genes, which exhibit temporally and spatially unique expression patterns during retinal development, play critical roles in the differentiation of retinal subsets through the regulation of histone H3K27 methylation at critical genetic loci.